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1Abstract
Estimates of the Nairu generally suer from a large uncertainty, which can be reduced
by adopting a bivariate framework and assuming that shifts of the Phillips curve share a
common trend with the unemployment rate. We consider in this paper if this common
trend assumption is empirically relevant or not for seven economies over the sample 1973-
2010. First, it appears that the Nairu can substantially dier from the unemployment
trend. Second, relaxing the common trend assumption improves the t of the ination
equation. Third, this assumption is necessary for getting an important reduction of un-
certainty in a bivariate framework.
Keywords: Nairu, ination, uncertainty.
JEL codes: C32, E31, E24.
R esum e
Les estimations du Nairu sont g en eralement entour ees d'une grande incertitude, qui peut
^ etre r eduite en adoptant un cadre bivari e et en supposant que la cale de la courbe de
Phillips partage une tendance commune avec le taux de ch^ omage. Nous  etudions dans
cet article si cette derni ere hypoth ese est empiriquement pertinente pour sept  economies
sur la p eriode 1973-2010. Il appara^ t d'abord que le Nairu peut di erer substantielle-
ment de la tendance du ch^ omage. Ensuite, nous montrons que l'ajustement de l' equation
d'ination est am elior e, lorsque l'on rel^ ache cette hypoth ese. Enn, cette hypoth ese
s'av ere n ecessaire pour r eduire fortement l'incertitude dans un cadre bivari e.
Mots-cl es: Nairu, ination, incertitude.
Classication JEL: C32, E31, E24.
21 Introduction
The time-varying non-accelerating ination rate of unemployment (tv-Nairu) plays a
crucial role in the design of economic policies. Major international institutions, e.g.
IMF, OECD or European Commission1, use them as a component of potential output for
assessing ination tensions, estimating Taylor rules and computing structural decits.
The standard model of the tv-Nairu, based on an expectation-augmented Phillips
curve2, considers that ination changes are driven by the gap between the unemploy-
ment rate and the tv-Nairu, an unobserved stochastic trend inferred by the Kalman lter
(Gordon 1997). As explained by Ball and Mankiw (2002), in such a model, we can rein-
terpret the tv-Nairu as the long-run trend of shifts in the Phillips curve. Laubach (2001)
has extended the model in a bivariate framework, by incorporating in the model a trend-
cycle decomposition of unemployment and by assuming that shifts in the Phillips curve
share a common trend with the unemployment rate3. We can simultaneously interpret
this common trend as an unemployment trend or as a tv-Nairu. Using information about
the behavior of unemployment, in addition to ination, seems appealing, as it reduces
the wide uncertainty, which generally surrounds estimates of the tv-Nairu4. However,
we consider in this paper if the common trend assumption is empirically relevant or not.
Should we always interpret an increase of the unemployment trend as an increase of the
tv-Nairu? Or is it possible in such a case to observe a disination trend consistent with
the Phillips slope, from which we would infer that the tv-Nairu would remain stable?
In this paper, we answer these questions with a double-trend bivariate model (DTB),
an extended version of the Laubach model where we relax the common trend assumption.
This model incorporates a time-varying shift (tv-shift) in the ination equation5. A
combination of the unemployment trend and the Phillips tv-shift produces the tv-Nairu
and this model allows for the occurrence of disination periods driven by the Phillips tv-
shift. We compare tv-Nairu estimates of this model with those of a single-trend univariate
model (STU) in the spirit of Gordon (1997) and of a single-trend bivariate one (STB) in
the spirit of Laubach (2001) for seven economies over the sample 1973-2010.
Our empirical results lead to three conclusions. First, DTB estimates of the tv-Nairu
substantially dier from those of the unemployment trend for France and Germany in
the 1970s and the 1980s. Second, relaxing the common trend assumption improves the t
of the ination equation: the coecient of determination increases by one to four points
in the DTB model compared to the STB model. Third, this assumption is necessary for
1See Benes et al. (2010), Bey et al. (2007) and Denis et al. (2006).
2Although expectations are specied with distributed lags in an old-fashioned style, this tool can still
not be replaced by DSGE based output gaps, because of the lack of consensus about the identication
of shocks that generate the potential output. This lack of consensus is related to the observational
equivalence in the model of Smets and Wouters (2007) between labour supply shocks and wage markup
shocks (see Chari et al. 2009). While the rst one are ecient and should be included in the potential
output, the second one are inecient and should not.
3The tv-Nairu is modelled in a similar way as Kuttner (1994) did with a bivariate model of potential
output. Other papers followed a similar approach. Basistha and Startz (2008) used a larger multivariate
model. Planas et al. (2008) adopted a Bayesian framework. Laubach and Williams (2003) extended the
model for measuring the natural rate of interest. Harvey (2008) and Kajuth (2010) estimated bivariate
models of the unemployment rate and the ination level, instead of ination changes: the ination level
was directly related to an ination trend and to the unemployment cycle.
4See Staiger et al. (1997).
5Staiger et al. (2001) estimated a similar equation for the US, but they did not incorporate it in a
joint bivariate model.
3getting an important reduction of uncertainty in a bivariate framework: the uncertainty
around the tv-Nairu is reduced for all countries, by 33% to 73%, with the STB model
compared to the STU one, while it is reduced for only 3 countries, by 7% to 38%, with
the DTB model.
Section 2 presents the specication of the double-trend bivariate model. Section 3
presents our estimation strategy. Section 4 comments on the empirical results. Section 5
concludes.
2 Model specication
We present in this section the specication of the DTB model, a bivariate model of the
unemployment rate and the ination rate, where the tv-Nairu is not assumed equal to
the unemployment trend. We describe successively its two blocks: a trend-cycle decom-
position of the unemployment rate and a time-varying parameter model of the ination
rate.
2.1 Trend-cycle decomposition of the unemployment rate
We specify the long-run trend and the short-run cycle of the unemployment rate, with
the following trend-cycle decomposition of Clark (1987):
ut = u








t 1 + t 1 + t (2)
















Equation (1) decomposes the unemployment rate into a trend u
t and a cycle ut   u
t.
Equations (2) and (3) specify the unemployment trend u
t as as a random walk with
drift, the drift t itself being assumed to be random walk. Equation (4) species the
unemployment cycle ut   u
t as a AR(2) process, which is assumed to be stationary.
2.2 Time-varying parameter model of the ination rate
Following a vast literature initiated by Friedman (1968) and Phelps (1968), we can model
the ination rate with the following time-varying parameter model in the spirit of Gordon
(1997)6:






+ (L)xt + ""t
In this expectation-augmented Phillips curve, the ination t is driven by backward
expectations 7, the lag of the gap between the unemployment rate ut and a tv-intercept
uN
t 1 (called thereafter the unemployment gap), a control variable xt and a temporary
supply shock "t. Here, the control variable xt is specied equal to terms of trade (the
dierence between import price ination and consumption price ination). The tv-Nairu
is equal to uN
t : in the absence of temporary supply shocks, t converges toward 0, when
6The concept of tv-Nairu considered here should no be confused with the natural rate of unemploy-
ment, a notion arising in New Keynesian - DSGE models.
7We have made this choice for matter of comparability with Laubach (2001), but we could include in
further research explicit ination expectations based on survey data (see Driver et al. 2006).
4the unemployment stays equal to uN
t . The Phillips slope  is assumed to be negative,
which is necessary for identifying the Nairu8.
If we do not make the common trend assumption of Laubach (2001), the tv-Nairu uN
t
should be distinguished from the unemployment trend u
t. Thus, the ination equation
based on the unemployment cycle ut 1   u





















+ (L)xt + ""t:
We model these shifts with a tv-intercept t:






+ (L)xt + ""t (5)
As usually done in tv-parameters regressions, we specify t called thereafter the Phillips
tv-shift, as a random walk:
t = t 1 + t (6)
Equations (5) and (6) imply that ination is I(2). If we do not believe that ination is
theoretically I(2), such a specication allows to approximate a structural change of the
ination equation.
Finally, we dene the DTB model as a state-space model, with the measure equa-
tions (1), (5) and the transition equations (2), (3), (4), (6). Innovations "t;t;t;wt;t
are i.i.d. N(0,1) processes, which are assumed independent from each other. The tv-Nairu
uN










We estimate the DTB model for seven economies with quarterly time series in the period
1973Q1-2010Q39: the United States (US), the United Kingdom (UK), Canada (CA),
Australia (AU), France (FR), Germany (GE) and Italy (IT). All series come from OECD
and BIS databases.
For matter of comparison, we also estimate two benchmark models: the STU model
dened by equations (2), (3), (5), and (6) with the constraints 0 = 0; = 0, which en-
sure the identity uN
t = u
t; the STB model dened as a restricted version of the DTB model
with the same constraints 0 = 0; = 0. We write the three models in state-space form
and use an (approximately) diuse initialization for non-stationary state variables (see
Durbin and Koopman 2001). We initialize other state variables with their unconditional
distribution. We transform constrained parameters, in order to perform maximization
with respect to unconstrained quantities. Then, we estimate parameters by maximizing
the diuse log-likelihood using the Kalman lter and the Expectation-Maximization al-
gorithm10. We select for all models four lags of ination and two lags of terms of trade
using the diuse Bayesian Information Criterion (BIC).
8Since Friedman (1968) and Phelps (1968), theories underlying the Phillips curve can only explain a
negative relationship between ination and unemployment.
9See the technical appendix for details about the state-space form of the DTB model, the estimation
strategy and the dataset.
10All estimation procedures are performed with Matlab. Some programmes come from the Kalman
lter toolbox of Kevin Murphy available from the website http://www.cs.ubc.ca/ murphyk/.
5As shown in Stock and Watson (1998), the likelihood of such models has a point-
mass at zero for variances of tv-parameters innovations. Therefore, there is a non-null
probability, called the pile-up probability, that estimates of these variances are strictly
equal to zero. Here, innovation variances of stochastic trends are kept xed to get results,
which can be compared to those of Laubach (2001). For  and , we use the same values
as he did:  equal to 0.2 for the United States, Canada, Australia and Italy, and to 0.1 for
other countries;  equal to 0.015. For , the value 0.03 ensures a degree of smoothness
for DTB estimate of the tv-Nairu, which is similar to that of STU and DTB estimates11.
Then, following Hamilton (1986), we compute by simulation the standard errors of
state variables12. Such a procedure allows to take into account the two sources of un-
certainty surrounding state variables in a state-space model: the lter standard error
associated with the Kalman smoother (given known parameters); the parameter stan-
dard error associated with the estimation of unknown parameters with a nite sample.
4 Empirical results
Estimation results are reported in tables 1, 2 and 3. The rst part of each table contains
estimates and standard errors of parameters for each model. The second part contains
indicators of the t of each model: the R2 of the ination equation and the diuse log-
likelihood. The last part contains standard errors surrounding the tv-Nairu estimates.
Figures 1 to 4 present smoothed estimates of the tv-Nairu, the unemployment trend and
the Phillips tv-shift in the DTB model. Figures 5 and 6 present smoothed estimates of
the tv-Nairu in STU and STB models.
4.1 Parameter estimates
Except for Italy where a null Phillips slope has a higher likelihood than any negative
value13, the size of  is larger in the DTB model (from -0.12 for the UK to -0.35 for the
US) than in the STU model (from -0.07 for the GE to -0.23 for the US). It is also more
signicant with higher t-statistics for a majority of countries (US, CA, UK and GE).
Conversely, these estimates are similar in the DTB model and in the STB model. Thus,
the result of Laubach (2001) is conrmed and reinforced: adding a law of motion for the
unemployment gap increases the size and the signicance of the Phillips slope, even when
the tv-Nairu is not assumed equal to the unemployment trend.
The fourth lag coecient (4) of ination is signicant for all countries and models.
The second lag coecient (2) of terms of trade is signicant for all models in the United
States, France and Italy. For both bivariate models (STB and DTB), the unemployment
cycle has a high persistence (1+2 ranging from 0.93 for the US to 0.995 for IT). When
the unemployment cycle has complex roots, the estimate of the average frequency u is
11If we interpret the STU model as a Butterworth lter of order 2, the theoretical gain of this lter,
provided in Harvey and Trimbur (2003), has a frequency cuto of approximately =50 (25 years) for 
equal to 0.015. If we interpret the DTB model as a Butterworh lter of order 1, such a frequency cuto
is obtained for  equal to 0.03.
12Parameters are simulated 2000 times from Gaussian distributions with a mean and a variance equal
to their point estimate and the variance of their estimate.
13As explained by Laubach (2001), the unconstrained estimate of this parameter would even be positive
and this might be related to the wage setting, which depends only on unemployment in northern and
central regions.
6in the usual range of business cycle frequencies (corresponding periods of 6.0 years for
US, 7.3 years for CA, 9.0 years for GE).
4.2 Performance criteria
Then, we notice that relaxing the common trend assumption improves the t of the
ination equation14. Indeed, the coecient of determination is larger by one to four
points for the DTB model (from 28.01 for GE to 57.40 for IT), which includes a Phillips
tv-shift, than for the STB model (from 24.09 for GE to 55.49 for IT), which do not. As
illustrated below with graphs, the Phillips tv-shift allows the unemployment gap to stay
positive (negative) during prolonged disinationary (resp. inationary) periods.
Finally, the common trend assumption is necessary for getting an important reduction
of uncertainty surrounding smoothed estimates of the tv-Nairu in a bivariate framework:15
the average total standard error is reduced by 33% for Canada to 73% for Germany with
the STB model compared to the STU one (from 0.72 to 0.48 for Canada, from 1.58
to 0.43 for Germany). Conversely, the average total standard error of the tv-Nairu is
smaller with the DTB model than with the STU one only for the United States (7%
smaller), Australia (resp. 11%) and Germany (resp. 38%). Relaxing the common trend
assumption enlarges uncertainty around the tv-Nairu, because it adds to the uncertainty
around the unemployment trend the one surrounding the Phillips tv-shift.
4.3 Smoothed estimates of the tv-Nairu
Except for Italy where the tv-Nairu is not identied because the Phillips slope is equal
to zero, gures 1, 2, 3 and 4 show how the Phillips tv-shift implies a distinct evolution
of the tv-Nairu relative to the unemployment trend. Dierences are more substantial for
European countries, like France and Germany, and almost equal to zero for the US and
Canada. In France, the tv-Nairu is higher than the unemployment trend in the 1970s, due
to the progressive rise in ination16. Conversely, the unemployment trend is persistently
higher than the tv-Nairu in the 1980s. This dierence is related to the disination that
occurred in this period. In Germany, the tv-Nairu is almost one point lower than the
unemployment trend from the 1970s to the mid-1980s. This dierence corresponds to
the progressive disination that happened during this period. Then, the tv-Nairu and
the unemployment trend are almost equal since the mid-1980s.
Results of the STU model are qualitatively similar to the DTB model (gures 5 and
1). For France, the unemployment gap appears on average negative in the 1970s, positive
in the 1980s and 1990s and equal to zero in the 2000s. For Germany, the unemployment
gap appears on average positive from the 1970s to the mid-1980s and equal to zero until
2010. However, contrary to the DTB model, the STU model does not allow one to
14Here, we limit our discussion on in-sample properties of each model regarding ination. Indeed,
Stock and Watson (2008) has shown that pseudo out-of-sample forecasts of ination of any Phillips
curve model cannot beat on average univariate ones.
15We do not comment diuse log-likelihood and BIC, which can not be compared across models.
Although the STB model is a constrained version of the DTB one, we can not compare their diuse
log-likelihood (neither their diuse BIC), because the number of diuse variables is dierent in each
model. As the STU model is not nested in other models, its diuse log-likelihood and BIC can not be
directly compared to other ones.
16This occurred in spite of the import price variable, which takes into account the impact of oil shocks.
7distinguish the impact of the unemployment cycle on ination from that of the Phillips
tv-shift.
Contrary to DTB and STU models , the unemployment gap is on average centered in
all periods and countries for the STB model (gure 6). As the unemployment trend of
the DTB model (gure 2) is similar to that of the STB model, we see that the dierence
between these results come from the Phillips tv-shift, which is constrained equal to zero
in the STB model.
5 Conclusion
The paper proposes a new bivariate model of unemployment and ination with an un-
employment trend and a Phillips tv-shift, which appears in times of disination. The
estimation of this model for seven economies allows one to assess the empirical relevance
of the common trend assumption used previously. Our empirical results lead to three
conclusions. First, DTB estimates of the tv-Nairu substantially diers from those of
the unemployment trend for France and Germany in the 1970s and the 1980s. Second,
relaxing the common trend assumption improves the t of the ination equation: the co-
ecient of determination increases by one to four points in the DTB model compared to
the STB model. Third, this assumption is necessary for getting an important reduction
of uncertainty in a bivariate framework: the uncertainty around the tv-Nairu is reduced
for all countries, by 33% to 73%, with the STB model compared to the STU one, while
it is reduced for only three countries, by 7% to 38%, with the DTB model.
In further research, we could address a similar issue for potential output, by extending
the Kuttner model with a Phillips tv-shift in the same way as we did for the tv-Nairu.
We could also apply this approach to the measure of the natural rate of interest. Finally,
we could look at the sensitivity of tv-Nairu estimates to the specication of ination
expectations, as they could have become more anchored in the 1990s than in previous
decades.
8References
Ball, L. and N. Mankiw (2002). The NAIRU in theory and practice. Journal of Eco-
nomic Perspectives 16(4), 115{136.
Basistha, A. and R. Startz (2008). Measuring the NAIRU with reduced uncertainty:
a multiple-indicator approach. The Review of Economic and Statistics 90(4), 805{
811.
Bey, P.-O., P. Ollivaud, P. Richardson, and F. S edillot (2007). New OECD method for
supply-side and medium-term assessments: a capital services approach. Working
paper 482, OECD.
Benes, J., K. Clinton, R. Garcia-Saltos, M. Johnson, D. Laxton, P. Manchev, and
T. Matheson (2010). Estimating potential output with a multivariate lter. Working
paper 10/285, IMF.
Chari, V., P. Kehoe, and E. McGrattan (2009). New keynesian models are not yet useful
for policy analysis. American Economic Journal: Macroeconomics 1(1), 242{266.
Clark, P. K. (1987). The cyclical component of U.S. economic activity. The Quarterly
Journal of Economics 102(4), 797{814.
Denis, C., D. Grenouilleau, K. M. Morrow, and W. Roeger (2006). Calculating potential
growth rates and output gaps a revised production function approach. European
Economy 247, European Commission.
Driver, R. L., J. V. Greenslade, and R. G. Pierse (2006). Whatever happened to
goldilocks? the role of expectations in estimates of the nairu in the us and the uk*.
Oxford Bulletin of Economics and Statistics 68(1), 45{79.
Durbin, J. and S. Koopman (2001). Time Series Analysis by State-Space Methods.
Oxford: Oxford University Press.
Friedman, M. (1968). The role of monetary policy. American Economic Review 58,
1{17.
Gordon, R. (1997). The time-varying NAIRU and its implications for economic policy.
Journal of Economic Perspectives 11(1), 11{32.
Hamilton, J. (1986). A standard error for the estimated state vector of a state-space
model. Journal of Econometrics 33, 387{397.
9Harvey, A. (2008). Modeling the phillips curve with unobserved components. Cam-
bridge Working Papers in Economics 0805, University of Cambridge.
Harvey, A. and T. Trimbur (2003). General model-based lters for extracting cycles
and trends in economic time series. The Review of Economics and Statistics 85,
244{25.
Kajuth, F. (2010). NAIRU estimates for germany: new evidence on the ination-
unemployment trade-o. Discussion paper 19/210, Deutsche Bundesbank.
Kuttner, K. (1994). Estimating potential output as a latent variable. Journal of Busi-
ness and Economic Statistics 12, 361{368.
Laubach, T. (2001). Measuring the NAIRU: evidence from seven economies. The Re-
view of Economics and Statistics 83(2), 218{231.
Laubach, T. and J. Williams (2003). Measuring the natural rate of interest. The Review
of Economic and Statistics 85(4), 1063{1070.
Phelps, E. (1968). Money-wage dynamics and labor market equilibrium. Journal of
Political Economy 76, 678{711.
Planas, C., A. Rossi, and G. Fiorentini (2008). Bayesian analysis of the output gap.
Journal of Business and Economic Statistics 26(1), 18{32.
Smets, F. and R. Wouters (2007). Shocks and frictions in US business cycles: a bayesian
approach. American Economic Review 97(3), 586{606.
Staiger, D., J. Stock, and M. Watson (1997). How precise are estimates of the natural
rate of unemployment? In C. Romer and D. Romer (Eds.), The Roaring Nineties,
pp. 195{246. Chicago: University of Chicago Press.
Staiger, D., J. Stock, and M. Watson (2001). Prices, wages and the US NAIRU in the
1990s. In A. Krueger and R. Solow (Eds.), The Roaring Nineties, pp. 3{60. New
York: Russel Sage Foundation.
Stock, J. and M. Watson (1998). Median unbiased estimation of coecient variance in a
time-varying parameter model. Journal of the American Statistical Association 93,
349{358.
Stock, J. and M. Watson (2008). Phillips curve ination forecasts. NBER 14322.
10A Tables and gures
Table 1. Estimation results of the DTB Model
Parameter US CA AU UK GE FR IT
Phillips curve equation
1 0.15 0.14 0.21 0.34 0.17 0.30 0.27
(0.10) (0.08) (0.07) (0.08) (0.08) (0.08) (0.07)
2 -0.20 -0.06 0.07 0.03 -0.05 -0.05 -0.04
(0.09) (0.07) (0.08) (0.08) (0.08) (0.08) (0.07)
3 0.16 -0.02 0.21 0.11 0.10 0.08 0.12
(0.08) (0.07) (0.08) (0.08) (0.08) (0.08) (0.08)
4 -0.61 -0.51 -0.46 -0.36 -0.41 -0.41 -0.46
(0.09) (0.08) (0.08) (0.07) (0.08) (0.08) (0.07)
 -0.35 -0.27 -0.14 -0.12 -0.13 -0.15 0.00
(0.09) (0.07) (0.10) (0.06) (0.05) (0.07) (-)
1 0.06 0.02 0.02 0.03 0.02 0.05 0.08
(0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.02)
2 -0.05 0.00 -0.02 0.01 -0.01 -0.04 -0.05
(0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.02)
2
" 0.33 0.33 0.73 0.59 0.18 0.20 0.46
2
 9.00E-04 9.00E-04 9.00E-04 9.00E-04 9.00E-04 9.00E-04 9.00E-04
Unemployment trend-cycle decomposition
1 1.76 1.66 1.64 1.83 1.88 1.61 1.85
(0.10) (0.14) (0.12) (0.07) (0.06) (0.13) (0.10)
2 -0.83 -0.72 -0.67 -0.83 -0.91 -0.64 -0.85
(0.06) (0.07) (0.10) (0.07) (0.04) (0.10) (0.09)
2
 4.00E-02 4.00E-02 4.00E-02 1.00E-02 1.00E-02 1.00E-02 4.00E-02
2
 2.25E-04 2.25E-04 2.25E-04 2.25E-04 2.25E-04 2.25E-04 2.25E-04
2
w 2.59E-02 4.52E-02 3.51E-02 1.41E-02 6.56E-03 2.22E-02 5.32E-03
R2 50.57 39.50 32.32 43.34 28.01 48.56 57.40
Log-lik. -161.49 -180.61 -223.94 -123.83 -9.05 -70.13 -168.62
Total SE 0.61 0.78 1.91 2.37 0.98 1.24 -
Param. SE 0.14 0.15 0.54 0.31 0.22 0.29 -
Filter SE 0.59 0.76 1.82 2.35 0.95 1.19 -
Legend: standard errors of parameters are written in parenthesis.
11Table 2. Estimation results of the STU Model
Parameter US CA AU UK GE FR IT
Phillips curve equation
1 0.19 0.16 0.20 0.36 0.21 0.31 0.27
(0.10) (0.08) (0.07) (0.08) (0.08) (0.08) (0.07)
2 -0.15 -0.05 0.07 0.04 -0.01 -0.04 -0.04
(0.09) (0.08) (0.08) (0.08) (0.08) (0.08) (0.07)
3 0.21 -0.01 0.21 0.11 0.13 0.08 0.12
(0.08) (0.08) (0.07) (0.08) (0.08) (0.08) (0.08)
4 -0.56 -0.50 -0.46 -0.36 -0.37 -0.40 -0.45
(0.09) (0.08) (0.07) (0.07) (0.08) (0.08) (0.07)
 -0.23 -0.19 -0.10 -0.08 -0.07 -0.11 0.00
(0.06) (0.06) (0.07) (0.05) (0.04) (0.05) (-)
1 0.05 0.02 0.02 0.03 0.02 0.04 0.09
(0.03) (0.02) (0.02) (0.02) (0.02) (0.01) (0.02)
2 -0.05 0.00 -0.02 0.01 -0.01 -0.04 -0.05
(0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.02)
2
" 0.35 0.34 0.73 0.61 0.19 0.21 0.47
2
 4.00E-02 4.00E-02 4.00E-02 1.00E-02 1.00E-02 1.00E-02 0.00E+00
2
 2.25E-04 2.25E-04 2.25E-04 2.25E-04 2.25E-04 2.25E-04 0.00E+00
R2 47.27 35.97 31.85 41.85 22.51 47.02 56.18
Log-lik. -149.36 -148.40 -201.33 -187.88 -102.98 -110.18 -168.21
Total SE 0.65 0.72 2.14 2.02 1.58 0.90 -
Param. SE 0.23 0.21 0.97 0.56 0.65 0.38 -
Filter SE 0.60 0.68 1.88 1.94 1.43 0.79 -
Legend: standard errors of parameters are written in parenthesis.
12Table 3. Estimation results of the STB Model
Parameter US CA AU UK GE FR IT
Phillips curve equation
1 0.17 0.16 0.21 0.35 0.19 0.31 0.28
(0.10) (0.08) (0.07) (0.08) (0.08) (0.08) (0.07)
2 -0.20 -0.04 0.08 0.03 -0.03 -0.05 -0.04
(0.09) (0.08) (0.08) (0.08) (0.08) (0.08) (0.07)
3 0.15 -0.02 0.22 0.12 0.12 0.09 0.12
(0.08) (0.08) (0.08) (0.08) (0.08) (0.08) (0.08)
4 -0.61 -0.48 -0.45 -0.36 -0.39 -0.39 -0.44
(0.09) (0.08) (0.08) (0.07) (0.08) (0.08) (0.07)
 -0.34 -0.24 -0.10 -0.09 -0.11 -0.15 0.00
(0.09) (0.07) (0.09) (0.07) (0.05) (0.07) (-)
1 0.06 0.02 0.02 0.03 0.02 0.05 0.09
(0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.02)
2 -0.04 0.00 -0.02 0.01 -0.01 -0.04 -0.05
(0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.02)
2
" 0.33 0.34 0.74 0.60 0.19 0.21 0.47
2
 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Unemployment trend-cycle decomposition
1 1.76 1.66 1.64 1.82 1.88 1.59 1.85
(0.10) (0.14) (0.12) (0.08) (0.06) (0.12) (0.10)
2 -0.84 -0.73 -0.67 -0.82 -0.91 -0.63 -0.85
(0.06) (0.07) (0.10) (0.07) (0.04) (0.10) (0.09)
2
 4.00E-02 4.00E-02 4.00E-02 1.00E-02 1.00E-02 1.00E-02 4.00E-02
2
 2.25E-04 2.25E-04 2.25E-04 2.25E-04 2.25E-04 2.25E-04 2.25E-04
2
w 2.52E-02 4.48E-02 3.50E-02 1.42E-02 6.46E-03 2.21E-02 5.32E-03
R2 48.77 36.32 29.40 41.88 24.09 44.62 55.49
Log-lik. -158.51 -179.15 -222.79 -121.71 -4.63 -67.89 -165.60
Total SE 0.40 0.48 0.83 1.14 0.43 0.50 2.04
Param. SE 0.12 0.13 0.22 0.41 0.12 0.17 0.65
Filter SE 0.38 0.46 0.79 1.06 0.41 0.46 1.91
Legend: standard errors of parameters are written in parenthesis.
13Figure 1: Smoothed estimates of the tv-Nairu in the DTB model
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Thin line: unemployment rate; bold line: tv-Nairu; dotted lines: 95%-condence interval; dashed line:
unemployment gap.
14Figure 2: Smoothed estimates of the unemployment trend in the DTB model
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Thin line: unemployment rate; bold line: unemployment trend; dotted lines: 95%-condence interval;
dashed line: unemployment cycle.
15Figure 3: Smoothed estimates of the Phillips tv-shift in the DTB model
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ation rate (right axis); bold line: tv-shift; dotted lines: 95%-condence interval.
16Figure 4: Trend-cycle and Nairu-gap decompositions in the DTB model
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Thin line: unemployment trend; bold line: tv-Nairu; dashed thin line: unemployment cycle; dashed
bold line: unemployment gap.
17Figure 5: Smoothed estimates of the tv-Nairu in the STU model
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Thin line: unemployment rate; bold line: tv-Nairu; dotted lines: 95%-condence interval; dashed line:
unemployment gap.
18Figure 6: Smoothed estimates of the tv-Nairu in the STB model
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Thin line: unemployment rate; bold line: tv-Nairu; dotted lines: 95%-condence interval; dashed line:
unemployment gap.
19Documents de Travail 
 
316.  J. Coffinet, V. Coudert, A. Pop and C. Pouvelle, “Two-Way Interplays between Capital Buffers, Credit and Output: 
Evidence from French Banks,” February 2011 
317.  G. Cette, N. Dromel, R. Lecat, and A-Ch. Paret, “Production factor returns: the role of factor utilisation,” February 2011 
318.  S. Malik and M. K Pitt, “Modelling Stochastic Volatility with Leverage and Jumps: A Simulated Maximum Likelihood 
Approach via Particle Filtering,” February 2011 
319.  M. Bussière, E. Pérez-Barreiro, R. Straub and D. Taglioni, “Protectionist Responses to the Crisis: Global Trends and 
Implications,” February 2011 
320.  S. Avouyi-Dovi and J-G. Sahuc, “On the welfare costs of misspecified monetary policy objectives,” February 2011 
321.  F. Bec, O. Bouabdallah and L. Ferrara, “the possible shapes of recoveries in Markof-switching models,” March 2011 
322.  R. Coulomb and F. Henriet, “Carbon price and optimal extraction of a polluting fossil fuel with restricted carbon capture,” 
March 2011 
323.  P. Angelini, L. Clerc, V. Cúrdia, L. Gambacorta, A. Gerali, A. Locarno, R. Motto, W. Roeger, S. Van den Heuvel 
and J. Vlček, “BASEL III: Long-term impact on economic performance and fluctuations,” March 2011 
324.  H. Dixon and H. Le Bihan, “Generalized Taylor and Generalized Calvo price and wage-setting: micro evidence with macro 
implications,” March 2011 
325.  L. Agnello and R. Sousa, “Can Fiscal Policy Stimulus Boost Economic Recovery?,” March 2011 
326.  C. Lopez and D. H. Papell, “Convergence of Euro Area Inflation Rates,” April 2011 
327.  R. Kraeussl and S. Krause, “Has Europe Been Catching Up? An Industry Level Analysis of Venture Capital Success over 
1985-2009,” April 2011 
328.  Ph. Askenazy, A. Caldera, G. Gaulier and D. Irac, “Financial Constraints and Foreign Market Entries or Exits: Firm-Level 
Evidence from France,” April 2011 
329.  J. Barthélemy and G. Cléaud, “Global Imbalances and Imported Disinflation in the Euro Area,” June 2011 
330.  E. Challe and C. Giannitsarou, “Stock Prices and Monetary Policy Shocks: A General Equilibrium Approach,” June 2011 
331.  M. Lemoine, M.E. de la Serve et M. Chetouane, “Impact de la crise sur la croissance potentielle : une approche par les 
modèles à composantes inobservables,” Juillet 2011 
332.  J. Bullard and J. Suda, “The stability of macroeconomic systems with Bayesian learners,” July 2011 
333.  V. Borgy, X. Chojnicki, G. Le Garrec and C. Schwellnus, “Macroeconomic consequences of global endogenous 
migration: a general equilibrium analysis,” July 2011 
334.  M. Kejriwal and C. Lopez, “Unit roots, level shifts and trend breaks in per capita output: a robust evaluation,” July 2011 
335.  J. Ortega and G. Verdugo, “Immigration and the occupational choice of natives: a factor proportons approach ,” July 2011 
336.  M. Bussiere, A. Chudik and A. Mehl, “How have global shocks impacted the real effective exchange rates of individual euro 
area countries since the euro's creation? ,” July 2011 
337.  J. F. Hoarau, C. Lopez and M. Paul, “Short note on the unemployment of the “french overseas regions,” July 2011 
338.  C. Lopez, C. J. Murray and D. H. Papell, “Median-unbiased estimation in DF-GLS regressions and the PPP puzzle,” July 
2011 
339.  S. Avouyi-Dovi and J. Idier, “The impact of unconventional monetary policy on the market for collateral: The case of the 
French bond market,” August 2011 
340.  A. Monfort and J-P. Renne, “Default, liquidity and crises: an econometric framework,” August 2011 
341.  R. Jimborean, “The Exchange Rate Pass-Through in the New EU Member States,” August 2011 





Pour accéder à la liste complète des Documents de Travail publiés par la Banque de France veuillez consulter le site :  
http://www.banque-france.fr/fr/publications/documents_de_travail/documents_de_travail_11.htm 
 
For a complete list of Working Papers published by the Banque de France, please visit the website: 
http://www.banque-france.fr/fr/publications/documents_de_travail/documents_de_travail_11.htm 
 
Pour tous commentaires ou demandes sur les Documents de Travail, contacter la bibliothèque de la Direction Générale des Études et des 
Relations Internationales à l'adresse suivante : 
 
For any comment or enquiries on the Working Papers, contact the library of the Directorate General Economics and International 
Relations at the following address : 
    BANQUE DE FRANCE 
    49- 1404  Labolog 
    75049 Paris Cedex 01 
    tél : 0033 (0)1 42 97 77 24 ou 01 42 92 63 40 ou 48 90 ou 69 81 
   email  :  marie-christine.petit-djemad@banque-france.fr 
     michael.brassart@banque-france.fr 
     veronique.jan-antuoro@banque-france.fr 
     nathalie.bataille-salle@banque-france.f 